Redox-sensitive green fluorescent protein: probes for dynamic intracellular redox responses. A review.
The quantification of transient redox events within subcellular compartments, such as those involved in certain signal transduction pathways, requires specific probes with high spatial and temporal resolution. Redox-sensitive variants of the green fluorescent protein (roGFP) have recently been developed that allow the noninvasive monitoring ofintracellular thiol-disulfide equilibria. In this chapter, the biophysical properties of these probes are discussed, including recent efforts to enhance their response times. Several recent applications of roGFPs are highlighted, including roGFP expression within Arabidopsis to monitor redox status during root elongation, expression in neurons to measure oxidative stress during ischemia, and targeting of roGFPs to endosomal compartments demonstrating unexpectedly oxidizing potentials within these compartments. Possible future directions for the optimization of roGFPs or new classes of redox-sensitive fluorescent probes are also discussed.